Novel Self-assembled, Gel-core Hyaluosomes for Non-invasive Management of Osteoarthritis: In-vitro Optimization, Ex-vivo and In-vivo Permeation.
Hyaluronic acid (HA) is an imperative biomaterial with desirable rheological properties to alleviate symptoms of osteoarthritis. Nevertheless, scantly percutaeous permeation of this macromolecule handicaps its effective use for orthopedics and triggers intra-articular injection as the only surrogate. This study presents novel self-assembeld HA-based gel core elastic nanovesicles, (hyaluosomes; GC-HS), for non-invasive transdermal delivery of HA. GC-HS were prepared with 1% HA using simple film hydration technique. Their size, zeta potential, percentage entrapment efficiency (% EE), elasticity, and ex-vivo transdermal permeation were evaluated compared to conventional liposomes CL. Structure elucidation of the formed novel system was performed using light, polarizing and transmission electron microscopy. In-vivo permeation of GC-HS through knee joints of female Sprague Dawley rats was compared to CL and HA alone. GC-HS showed nanosize (232.8 ± 7.2), high negative zeta potential (-45.1 ± 8.3) and higher elasticity (size alteration 5.43%) compared to CL. This novel system has self-penetration enhancing properties compared to CL and plain gel. GC-HS showed self-assembled properties and high physically stable for at least 6 months at 4°C. Ex-vivo permeation of HS was significantly higher than CL and plain HA gel alone. In-vivo study exhibited significant six folds increase in transdermal permeation of HA to knee joints from GC-HS compared to plain HA gel. Novel GC-HS are promising nanogels for topical management of osteoarthritis surrogating the need for intra-articular injection.